Involvement of adenosine-sensitive cyclic AMP-generating systems in cobalt-induced epileptic activity in the rat.
An injection of cobalt chloride solution into the unilateral sensorimotor cortex of rats induced electrographic epileptic activity, which was followed by a peripheral motor disturbance. Brain slices were prepared from the cortical region including the injection site and from the other cortical regions of rats between 8 and 50 days after the injection. In the cortical slices, we examined cyclic AMP accumulations elicited by adenosine and its stable analogue 2-chloroadenosine. Adenosine and 2-chloroadenosine at their maximal dose increased cyclic AMP accumulation six- to 10-fold and 10-15-fold, respectively, and the elicitation was markedly inhibited by the adenosine antagonist 8-phenyltheophylline. The cyclic AMP accumulation was increased in the primary epileptic region of the cortex adjacent to the injection site of cobalt chloride solution, whereas it was unchanged in the other cortical regions. The increase in cyclic AMP accumulation was observed regardless of the presence or absence of the adenosine uptake inhibitor dipyridamole, the phosphodiesterase inhibitor DL-4-(3-butoxy-4-methoxybenzyl)-2-imidazolidinone, and adenosine deaminase. Such an increased accumulation of cyclic AMP in the primary epileptic cortex was detected as early as 8 days after the injection. The cyclic AMP accumulation continued to increase and reached a peak level 17-19 days after the injection, and it returned to the control levels after 40-50 days, in correspondence with the electrographic and behavioral findings. It is concluded that alterations in adenosine receptor-mediated generation of cyclic AMP in the primary epileptic cortex are closely associated with the central process of cobalt-induced epilepsy.(ABSTRACT TRUNCATED AT 250 WORDS)